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0 COMBUSTOR FOR GAS TURBINE 



^Abstract: 

:OBLEM TO BE SOLVED: To provide a combustor for a gas turbine, 
ich exerts high combustion efficiency with low NOx by forming unbiased 
i stable flames in a combustion chamber in a condition where there is a 
atial bias in the airflow blown from a compressor. 
>LUTION: An inner cylinder 2 of the single drum reverse-flow type 
-nbustor 10 for the gas turbine comprises a cylindrical portion 21 which 
-ves as a main combustion chamber, and a reduced duct portion 22 
ich is disposed downstream of the cylindrical portion 21. An outer 
inder 1 comprises an air passage 19 defined by a guide portion 11, in 
ich combustion air that flow outside the reduced duct portion 22 is 
-mitted to flow along the outer surface of the reduced duct portion 22. 
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AIMS 



aim(s)] 

aim 1] It is the combustor for gas turbines of the single can up- flow system which has a combustion chamber 
itainer liner, the outer case which surrounds this, and the path section which is made to reverse the airstream which 
;sed said outer case, and is led to said container liner. Said container liner It is the combustor for gas turbines which 
isisted of the cutback duct section arranged at a combustion Lord room and its downstream, and is equipped with the 
duct which makes the combustion air to which said outer case flows said cutback duct section outside flow along 
h the outside surface of said cutback duct section. 

aim 2] The outer wall of said air duct is a combustor for gas turbines according to claim 1 currently formed with the 
duct guide with which it is arranged at the external wall surface of said cutback duct section, and abbreviation 
allel, and the cutback duct section outlet side is aslant cut to said container liner medial axis. 

aim 3] Said container liner is claim 1 by which a periphery projection sets spacing only on an outside front face, and 
irranged two or more steps on it, or a combustor for gas turbines given in 2. 

aim 4] Said air duct is a combustor for gas turbines according to claim 1 to 3 which the passage cross-sectional area 
s expanded toward the downstream. 

aim 5] The combustor for gas turbines according to claim 1 to 4 further equipped with the slowdown space which 
ws down airstream between said outer cases and path sections. 
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TAILED DESCRIPTION 



^tailed Description of the Invention] 
►01] 

eld of the Invention] Especially this invention relates to the structure of the air passage about the combustor for gas 

bines. 

102] 

ascription of the Prior Art] Dra win g 5 is drawing of longitudinal section showing the structure of the conventional 
; turbine premixed combustion machine. As shown in drawing 5 , the container liner 2 with these premixed 
nbustion machine lOOx [ approximately cylindrical in the cylinder-like outer case 1 ] is arranged on the same axle. 
»03] Here, a container liner 2 has the amplification shoulder 20 which a path expands towards a lower stream of a 
er from the upstream, the body 21 of abbreviation regularity of a path, and the cutback duct section 22 which a path 
uces towards a lower stream of a river, and two or more holes 23 for dilution which connect the interior and the 
erior of a container liner 2 are formed in the cutback duct section 22. 

»04] With such a premixed combustion vessel, the combustion air compressed by the compressor which is not 
istrated is introduced into the clearance 19 between an outer case 1 and a container liner 2 from the right-hand side of 
wing, airstream is reversed in the left side edge section of drawing, and it leads to the container liner 2 interior. And 
pilot flame which is a diffusion flame is formed in a shaft center by injecting a pilot fuel from the pilot nozzle 4 
ich exists in a shaft center. On the other hand, the fuel is injected also from the primary fuel nozzle 5 and the 
:ondary fuel nozzle 6, respectively, air is mixed with a fuel at the primary premixing path 51 and the secondary 
mixing path 61 which have swirlers 51 and 52, respectively, respectively, it leads into a container liner 2, and a 
mary premixed flame and a secondary premixed flame are formed in the periphery of a pilot flame in the shape of a 
icentric circle. In this way, the generated elevated temperature and high-pressure combustion gas are sent to the 
bine which is mixed with the air for dilution which flowed from the hole 23 for dilution, and is not illustrated. 
>05] Thus, the combustor which the introductory direction of combustion air and the eject direction of combustion gas 
/e reversed is called a counter flow combustor. And by mixing a fuel with air beforehand and forming a premixed 
L *xie, lean combustion can be performed and reduction in NOx and high combustion efficiency-ization can be realized. 
)06] 

oblem(s) to be Solved by the Invention] However, with this kind of premixed combustion vessel, since that bias is 
ried in into a combustion chamber (container liner 2) as it is through a path 19 when a spatial bias is in the airstream 
it from a compressor, a bias arises in spatial equivalent ratio distribution, in a part with high fuel concentration with 
le air, the flame temperature of a premixed flame will rise and the yield of thermal NOx will increase. Moreover, 
en the field where such flame temperature rose is near the wall surface of a container liner 2, a possibility of carrying 
: melting breakage also has container liner 2 the very thing. If it designs so that lean combustion may be attained on 
whole at the time of rated operation in order to prevent this, since there is a possibility that combustion efficiency 
y get worse remarkably, at the time of partial load operation, this cure cannot be taken with the premixed combustion 
;sel for gas turbines as which a large partial load operating range is required. 

)07] Moreover, although there is also the technique of equalizing floating of the airstream in the path 1 9 led to a 
nbustor using a swirl vane etc., since a swirl vane guide is needed in this case, structure becomes complicated since it 
lecessary to design firmly so that these may not be damaged by aerodynamic oscillation etc., and fabrication cost also 
2S up, it cannot be adopted as the combustor for gas turbines which thinks low cost as important like a micro gas 
bine. 

)08] Moreover, if a bias is in airstream like a premixed combustion machine even if it is a diffusive-burning machine, 
ce nonconformities, such as breakage on a liner wall, will occur, it is necessary to prevent this. 
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>09] Then/ even if this invention has a spatial bias in the airstream sent from a compressor, it forms the stable flame 
ich does not have a bias at a combustion chamber, and makes it a technical problem to offer the combustor for gas 
Dines in which actuation with low [ NOx ] and high combustion efficiency is possible. 
•10] 

eans for Solving the Problem] In order to solve the above-mentioned technical problem, the combustor for gas 
bines concerning this invention It is the combustor for gas turbines of the single can up-flow system which has a 
nbustion chamber container liner, the outer case which surrounds this, and the path section which is made to reverse 
airstream which passed the outer case and is led to a container liner. A container liner It consists of the cutback duct 
tion arranged at a combustion Lord room and its downstream, and an outer case is characterized by having the air 
;t which makes the combustion air which flows this cutback duct section outside flow along with the outside surface 
he cutback duct section. 

•11] Thus, with the easy configuration of making the airstream introduced into a combustion chamber flow along 
h the outside surface of the cutback duct section, since airstream is regulated, the bias is improved. Therefore, since 
stable flame is formed and lean combustion becomes possible always as a whole, low [ NOx ] and high combustion 
iciency are attained. 

il2] As for the outer wall of this air duct, it is desirable to be formed with the air duct guide with which it is arranged 
he external wall surface of the cutback duct section and abbreviation parallel, and the cutback duct section outlet side 
islant cut to said container liner medial axis. 

il3] When an air duct guide is made into a cut skirt-board configuration in this way and the airstream to which this is 
by the combustor arranges according to the bias which it has from the first, it becomes possible to improve the bias 

airstream further. , 
H4] Moreover, as for a container liner, it is desirable that a periphery projection sets spacing only on an outside front 
e, and is arranged two or more steps on it. This periphery projection has [ about t-2t ] good height H of a projection 
he wall thickness t of a container liner, and it is desirable to make spacing 1 of a projection into about 3d-5d to the 
Ith of face d of a projection. The preheating of airstream can be performed while being able to cool a container liner 
11 surface by the airstream which flows a container liner outside, if it does in this way. Therefore, it is effective in 
n combustion becoming still more possible and preventing the heat damage of a container liner. 
H5] As for this air duct, it is desirable that the passage cross section is expanded toward the downstream. Moreover, 
j may have further the slowdown space which slows down airstream between an outer case and the path section, 
ice airstream will be slowed down before flowing into a combustion chamber if it does in this way, the effectiveness 
correcting the bias is acquired. 
)1 6] 

nbodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to a detail with 
erence to an accompanying drawing. In order to make an understanding of explanation easy, in each drawing, the 
ne possible reference number is attached to the same component, and the overlapping explanation is omitted. 
>17] Drawing 1 is drawing of longitudinal section showing the first operation gestalt of the premixed combustion 
chine for gas turbines concerning this invention, and drawing 2 is the enlarged drawing of the II part. This premixed 
nbustion machine 100 is a premixed combustion machine of the so-called back run single can type with which the 
itainer liner 2 which is a combustion chamber liner has been arranged in an outer case 1 at the same axle top like 
wentional premixed combustion machine lOOx shown in drawing 5 . 

) 1 8] The amplification shoulder 20, a body 2 1 , and the cutback duct section 22 are connected, and the container liner 
/hich is a combustion chamber liner consists of the upstream (drawing left-hand side). As compared with the 
itainer liner of the conventional premixed combustion machine of drawing J> , the bore of a body 21 is large and the 
ift-orientations die length is short. Two or more periphery projections 24 are mostly formed in the outside front face 
the upper section of the cutback duct section 22 at equal intervals from a body 21, and the hole 23 for dilution is 
med in the downstream of the cutback duct section 22. The configuration of this periphery projection 24 is as being 
>wn in drawing 2 , as for that projection height H, it is desirable to consider as about t-2t, if wall thickness of a body 
is set to t, and when width of face of a projection is set to d, as for that projection spacing 1, considering as about 3d- 
is desirable. 

)19] the body 10 of a cylindrical shape, and the guide section 1 1 of a truncated -cone form and the induction 12 ot a 
indrical shape are connected, and an outer case 1 consists of the downstream (drawing left-hand side) - having - 
** - the guide section 1 1 - the external wall surface of the cutback duct section 22, and abbreviation - it has an 
allel internal surface. 

)20] The path section 7 for making the left end in drawing in an outer case 1 reverse the airstream introduced between 
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outer cases 1 and container liners 2 in a combustor, and introducing into a container liner 2 is arranged. The air duct 
which introduces air, the primary premixing path 51 which generates primary premixed air, and the secondary 
mixing path 61 which generates secondary premixed air are established in the pilot section at this path section. And 
primary fuel nozzle 5 is arranged at the inlet port of the primary premixing path 51 , and the secondary fuel nozzle 6 
rranged for the pilot burner 41 which stands in a row in an air duct 42 at a pilot nozzle 4 at the inlet port of the 
ondary premixing path 61, respectively. The swirlers 52 and 62 which make it circle in airstream are arranged on the 
/er stream of a river of the fuel nozzles 5 and 6 of each premixing paths 51 and 61 . 

•21] Moreover, the annular slowdown room 18 which the passage cross section expands greatly is established in the 
;tream of the path section 7 of the downstream of the amplification shoulder 20 in an outer case 1 . 
•22] In the combustor 100 of this operation gestalt, passage 19 is not straightly formed in the floating direction like 
iventional combustor lOOx, and it is crooked by the guide section 1 1 and the body 10, and in the guide section 11, 
^e that passage cross-sectional area is expanded, even when a bias is in the spatial rate of the high-pressure 
npressed air for combustion itself supplied from the compressor of the gas turbine which is not illustrated, and 
ssure distribution, there is effectiveness which cancels that bias. 

■23] furthermore, the air rate of flow is fully slowed down in this part by taking greatly the space between this 
sage 19 and the path section 7 ~ making - in addition - and since that spatial rate of flow and the slowdown room 
which cancels the bias of pressure distribution are formed, formation of the combustion flame which the bias of such 
Datial rate of flow and pressure distribution is not carried in in a container liner 2, and was stabilized is attained, 
before, generating of the field where the fuel concentration of premixed air becomes rich can be controlled, and the 
it damage of a container liner 2 can be prevented effectively. Although the air rate of flow in passage 19 was as quick 
j0 - 40 m/s, even if it brings forward the air rate of flow in passage 19 with 50 m/s, it can slow down the air rate of 
w to about 1/10 by existence of the slowdown room 18 with this operation gestalt conventional premixed combustion 
chine lOOx. 

•24] Moreover, projection 24 has the effectiveness which disturbs air floating of a high speed called 50 m/s in a path 
and has the effectiveness which cancels the bias, and also it has the effectiveness which carries out air cooling of the 
itainer liner 2 from the outside. Furthermore, since air cooling preheats combustion air, combustion efficiency is 
Droved, it also becomes possible to set a lean combustion limitation to a rarefaction side more, and low [ NOx ] and 
/ CO operation are attained by performing lean combustion stabilized in the large operating range. 
i25] In this combustor, the combustion air for which the floating direction was reversed by the path section 7, and the 
1 injected from each nozzles 4-6 are led in a container liner 2, and a secondary premixed flame is formed in a core to 
ilot diffusion flame and its perimeter, and it is formed in that perimeter at a primary premixed flame and a pan. Since 
> combustion is mainly performed even by the body 21 , this body 21 is called a combustion Lord room. 
•26] Drawing 3 is drawing showing the second operation gestalt of the premixed combustion machine concerning this 
ention Premixed combustion machine 100a of a fundamental configuration of this second operation gestalt is the 
ne as that of the premixed combustion machine 100 of the first operation gestalt shown in drawing J , and the 
icture of guide section 11' of an outer case 1 is different. 

»27] Guide section 1 1' has the configuration of a cut skirt-board mold where the air inflow side edge section was 
ant cut to the medial axis here. And long side 1 1 'short side 1 1 of the extension of a to side with few flow rates' b of 
ension of guide section 1 1' is arranged at a side with many flow rates of the combustion air to which this guide 
tion 1 1' is supplied. 

>28] Thus, by enlarging flow resistance of the near passage 19 where the air flow rate is partial, it becomes possible to 
icel a bias effectively. 

i29] Drawing 4 is the graph which compared the velocity distribution (relative value) of the circumferencial direction 
hese guide sections 1110, i.e., the body in the passage 19 by the existence of a skirt board. Here, in the case of 
iventional premixed combustion machine lOOx shown to drawing 5 that he has no skirt board, it corresponds, in the 
e of the combustor 100 of the first operation gestalt indicated to be a full skirt board to drawingj. , corresponds, and, 
:ombustor 100a of the second operation gestalt indicated to be a cut skirt board to drawing 3 , corresponds. 
>30] In conventional combustor lOOx, it turns out that about 6 and the bias of those have a large air velocity 
tribution at max and min so that clearly from drawing. On the other hand, with the first operation gestalt which 
med the guide section 1 1 of a full skirt board, about 4 and the bias of those become [ the difference the greatest and 
minimum in an air velocity distribution ] small. Furthermore, with the second operation gestalt which prepared guide 
tion 1 1' of a cut skirt board, it was checked that the difference the greatest and the minimum in an air velocity 
tribution is about two, and the bias of a circumferencial direction is also controlled for it. 

»31] In the above explanation, although the premixed combustion machine has been explained to an example, this 
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sntion is applicable similarly in a diffusive-burning machine. 
32] 

feet of the Invention] As explained above, according to this invention, in a back run single can type combustor, the 
5 which exists in combustion air is cancelable by forming in the configuration to which the combustion air path 
ned in the perimeter of a combustion chamber liner is expanded along with the cutback nozzle section of a liner. 
33] Furthermore, if the edge of the guide section which forms the outside of this combustion air path is cut aslant and 
guide section is arranged according to the bias of combustion air, the effectiveness which controls the bias of this air 
I become large. 
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